The plants synthetize a big quantity of chemically diverse compounds, which discharged into the environment influence in a decisive manner in the species dynamics that form the agroecosystems, phenomenon denominated allelopathy. The study had the aim of the evaluation of allelopathic effects of turnip aqueous extract under beans and corn seeds. The experimental design was completely randomized with five treatments (concentrations of 0%, 25%, 50%, 75% and 100% of raw extract) and four repetitions. The gross extract was prepared through the mixture of 50 g of turnips aerial part fresh mass in 450 mL of cold distilled water and then blended in a blender. The mixture was kept in rest in absence of light for 24 hours at 25˚C for posterior filtration and dilution of concentrations. They were evaluated the percentage of germination and the germination velocity index in Germitest paper rolls dampened with the extract or distilled water, according to the treatments and each roll was distributed 50 seeds, kept in germination chamber at 25˚C ± 3˚C and 12 hours of photoperiod. At the end of seven (corn) and nine (beans) days, the root length (RL) and the aerial part (APL) were evaluated, and after drying in a hothouse (50˚C), the dry mass of root system (DMR) and aerial part (DMAP) was determined, by the measure of 20 plantlets of each treatment. The results were submitted to an analysis of variance by F test and, when there was statistical significance, it was made the regression analysis test. For the realization of the statistical analysis, the ASSISTAT software was used. The turnip aqueous extract affected negatively the germination and initial development of bean and corn plantlets.
Introduction
Among the cover crops present in the direct seedling system, the turnip (Raphanus sativus L.), an annual brassicaceae used for green fertilization and crop rotation in the South, Southwest and Midwest regions of Brazil in the winter period, is highlighted by its low cost, fast growth and short cycle [1] [2] .
The cultural remaining of the cover crops could present allelopathic effects that affect the germination and the development of the subsequent crop, by means of the chemical substances distributed through the decomposition of the plant material. It liberates directly in the soil a variety of compounds, capable of influencing the development of the plants and microorganisms that are found in it. The allelopathic effect can occur as much during the crop cycle as in the subsequent crops [3] .
The allelochemicals could act directly on the metabolism of the target plant, affecting the cellular structure, hormonal regulation, membrane permeability, nutrients absorption, photosynthesis, protein synthesis, enzyme activity, among other changes [4] . Due to the fact that the metabolism is interlinked; the alteration of a unique mechanism could affect entire routes.
The interaction with the environment can amend positively or negatively the allelopathic effect of a determined compound, being this factor one of the main obstacles in the study of allelopathy, limiting then, the knowledge around the mechanism by which the allelopathic substances cause toxicity [5] .
In the attempt of reducing the interference on the possible allelochemicals, compound is common in the allelopathy researching the utilization of vegetation extracts from the studding plant. In which the "extraction" is comprehended as the selective and complete removal of the substance of active fraction from the vegetable drug of interest, for that there are employed appropriate solvents, such as water and ethanol [6] .
Allelopathic effects of some green fertilizers employed as dead cover (cover crops), have been reported as velvet bean (Mucuna aterrima) on bean (Phaseolus vulgaris L.) [7] ; Pearl Millet (Pennisetum americanum) on soy bean (Glycine max L.) [8] ; Tokura and Nóbrega [9] observed that the aqueous extract of turnip presented allelopathic effect in the germination and in the initial development of corn plantlets.
Moraes et al. [10] observed that the extract of (Raphanus sativus), as canola (Brassica napus) and arrow leaf clover (Trifolium vesiculosum), presented allelopathic effect on the germination and initial development of blackjack plantlets M. de Moraes Gomes et al.
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In Brazil, big part of the studies with allelopathy are restricted to the occurred interference in growth and development of cultivated plants, mainly in management with crop rotation, being the allelopathic interferences related to the development of the most studied weed plants [9] . Inside the exposed, the aim of this study was to evaluate the turnip allelopathic potential on germination and initial development in plantlets of Phaseolus vulgaris L. and Zea mays L.
Material & Methods
The experimente was conducted in the Universidade Estadual de Londrina For the acquisition of the raw extract by maceration in the concentration of 100% (weight/volume), there was used 50 g of turnip plants' aerial part fresh mass. This material was chopped and mixed to 450 mL of cold distilled water for 24 hours and later blended in a commercial blender. In sequence, the mixture was kept in rest in the absence of light for a period of 24 hours in average temperature of 25˚C. After this period, the filtering was made in filter paper, separating the solid part from the solution.
Onwards the gross extract was made the dilutions in distilled water to obtain the concentrations (v/v) of 25%, 50%, 75% and 100%. The effects of the extracts were compared with the control (distilled water, considered 0%).
As bio indicators were used commercial seeds of beans (ANF C9) and corn (30f53) for the application of the extract. The employed tests followed the Rules for Seeds Analysis [12] . The germination test was realized in Germitest paper rolls, which were dampened with the extract or distilled water, according to the treatments and in each roll, 50 seeds were put. The quantity of solution used was determined multiplying two times and a half the papers' weight. The rolls were kept in germination chamber (BOD) with average temperature of de 25˚C ± 3˚C and photoperiod of 12 hours.
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The experimental design was completely randomized with five treatments (concentrations of 0%, 25%, 50%, 75% and 100% from raw extract) and eight repetitions.
Daily, during seven days for corn and nine for bean [12] , were made counting of the germinated seeds number, to establish the germination velocity index (GVI), obtained through the formula described by Maguire [13] , modified by Wardle et al. [14] :
and Nn are the numbers of germinated seeds and 1, 2, 3 and n represent the number of days after seedling.
At the end of the period, were evaluated the germination, the root length (RL) and the aerial part (APL), and after drying in a hothouse (50˚C), was determined the dry mass of the root system (DMR) and from the aerial part (DMAP), by the measure of 20 plantlets of each experimental unit (repetition) of five treatments.
The obtained results were tabled and submitted to the analysis of variance by the F test, and when there was a statistical significance, there was made the regression analysis test. For the realizations of the statistical analysis, the ASSISTAT software was used.
Results & Discussion
The application of Raphanus sativus L.'s extract affected negatively the germination of the seeds of bean and corn (Figure 1) , where the increase of the concentration lead to the diminution of the germination percentage.
Araujo et al. [15] , verified that the germination process of the bean seed was totally compromised, irrespective of the used Crotalaria juncea aqueous extract concentration. The authors justified this behavior suggesting that seeds' morphological aspects had eased the entry of allelopathic substances in its interior.
According to Souza Filho [16] , the level of inhibition provided by determinates allelochemicals vary according to its concentration, being that in low concentrations could not be inhibitors for determined species or even present stimulant effect, on the other side when it is in high concentrations the substances could be completely inhibitory. 
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The germination velocity index (VGI) reduced with the increase of the concentration of the plant extract for the seeds of bean and corn (Figure 2) . A similar result was observed by Rickli et al. [17] , where the application of the neem tree (Azarirachiaindica) aqueous extract on bean and soybeans seeds, reduced the GVI with the increase of the extract concentration. The authors complemented that this alteration in the germination of the seed is considered very problematic, because alter the uniformity of germination results in prejudices in harvest, due to the desuniformity of the plants final stand.
According to Santos et al., [18] , substances consider inhibitory possess a stimulating effect under low concentrations; with the inhibitors seem to act on the enzyme activity and/or the physiological activity of the plant, stimulating the plant metabolism activity.
These alterations in the germination process of the seed are interlinked to the water flow to the interior of the cells, which can carry with themselves some allelopathic substances that hinder or delay the division or growth of the cells, resulting in a delay of germination [19] .
The modification in the germination process in the presence of plant extracts normally is due to the presence of phenolic compounds that cause inhibition of the synthesis of gibberelic acid and or the activity of α-amilase enzyme, what affects the seeds germination, by interfering in the hydrolytic enzymatic system and of mobilization of reserves [20] .
The root length of plantlets of bean and corn showed reduction of the growth with the turnip's extract concentration elevation (Figure 3) . A similar result was obtained with the neem tree (Azarirachiaindica) aqueous extract application on corn, soybean and bean seeds, where there was a reduction of the root length with the increase of the applied extract's concentration [17] .
According to Ferrarese et al., [21] , the phenolic compounds are powerful allelochemicals that induce the increase of the oxidative enzymes' activity, having as consequence the modification of the membrane permeability and the formation of lignin, reducing the root growth.
As well as the root length, the aerial part of the corn and beans plantlets also 
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OALib Journal presented reduction in growth with the increase of the turnip extract concentrations applied to the seeds (Figure 4) . Similar result was observed by Araujo et al. [15] , where the increase of the concentration of the extract of Crotalaria juncea, caused reduction of the aerial parts length of beans plantlets.
In accordance with Sousa and Bortolon [22] , the reduction of root growth decreases the absorption of water and nutrients, resulting in the diminution of the plant length and production reduction.
By the other side, Faria et al., [23] noted that the extracts of velvet beans and millet increased the hypocotyl length and the root length of beans, by the other side the Pinus caused reduction of the variables. Pires et al. [24] verified that in the lower concentrations of white lead tree (Leucaena leucocephala) aqueous extract there was stimuli to the aerial part growth in corn plantlets.
According to Maraschin-Silva and Aqüila [25] , the application of plant extracts could as well inhibit as stimuli the plantlets growth, due to the presence of allelochemicals, which caused modifications in the membrane functioning, in the absorption of nutrients and water, in photosynthetic and respiration activity, 
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In accordance with Pires et al. [24] , the alterations of the length and dry mass of root are one of the main indicators of the allelopathic effect of plant extracts, being the root normally more sensitive to the allelochemicals effect.
As well as root dry mass, the aerial part's dry mass of bean and corn also presented reduction of values with the elevation of the turnip aqueous extract concentration ( Figure 6 ).
Moraes et al. [10] , working with different levels of cover crops haystack, noted that the increase in the turnip, egyptian clover (Trifolium vesiculosum) and australian ryegrass (Lolium multiflorum) haystack levels reduced the dry mass of the aerial parto f blacjack's (Bidens sp.) plantlets.
The plant extract normally does not show significant allelopathic effect in germination of the seeds and show in the development of the root system and aerial part, once these parameters are more sensitive to the presence of naallelochemical in the mean [4] . However the results obtained in this study demontrate that the turnip extract presente influence as well in the seeds germination process as in the development of the root and aerial systems, highlighting in this 
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OALib Journal way the potential of negative interference on the germination and initial development of the seeds and plantlets of bean and corn. Yet it is known that the allelochemicals present potential of inhibition or stimulation of germination and initial development. Being that those symptoms are allelochemicals actions' secondary reflexes, that by inhibiting, damage or deactivate paths of the metabolic systems of the seed or plantlet, altering the phospholipid bilayer and the system of cellular membranes, the cellular behavior, plant hormonal or photosynthetic [8] , resulting in the delay or stimuli of germination or initial growth.
According to Carvalho et al. [26] , in the brassiceae Family is possible to find compounds from the glucosinolates group, besides tannins (phenolic acids) and flavonoids, which present a great allelopathic potential. The saponins, the tannins and the flavonoids are among the allelochemicals commonly quoted as responsible by causing direct and indirect effects, may be released in natural conditions, once they are water soluble [4] .
In turn, the glucosinolates when decomposed are reduced in Isothiocyanates and thiocyanates [27] . Compounds which in low concentrations, delay the germination, keeping the seeds' viability and in high concentrations could penetrate in big quantities in the seed reacting irreversibly with enzymes, which render the seeds unfeasible [28] .
Conclusion
The aqueous extract of turnip presented the allelopathic effect under the tested seeds and reduced the germination and the plantlets initial development.
